We describe a method for automating the detection and correction of spelling errors in the Foundational Model of Anatomy (FMA). The FMA was tokenized into 4893 distinct words; misspellings were identified and corrected using the National Library of Medicine's SPECIALIST GSpell Spelling Suggestion API. We identified 43 errors occurring in 97 terms, and 6 words of questionable or inconsistent spelling occurring in 26 terms. These errors are replicated in other reference terminologies that use the FMA. Our approach may be useful as part of a quality assurance process for other large-scale biomedical knowledge resources.
INTRODUCTION
The Foundational Model of Anatomy [3] (FMA) is a large, comprehensive reference ontology for the representation of declarative knowledge about the structure of the human body. It is widely used in other knowledge sources, for example, the Unified Medical Language System (UMLS). Available as a relational database and as an OWL representation [2] , it has the potential to be used as a core part of the semantic web for life sciences. As such, a growing number of linked life science resources rely on the FMA to be up to date and semantically, syntactically and lexically correct.
A number of studies have analysed the FMA in terms of its compliance with ontological modeling principles [4] , its completeness, decidability, and consistency of its declarations and relationships [1] . However, no studies have addressed the correctness and consistency of the spelling of terms within the FMA in a systematic way. Therefore, we devised a automated method for detecting and correcting such errors.
METHODS
Using regular expressions, we extracted all distinct, English terms and their synonyms from the OWL representation of version 3.2.1 of the FMA [2] by selecting and de-duplicating the contents of rdfs:label elements. These were split into whitespace-delimited tokens, which were de-duplicated to create a file of distinct words.
The file was spell-checked using the National Library of Medicine's SPECIALIST GSpell Spelling Suggestion Java API, ignoring capitalized words, those beginning or ending with a digit, and those under length 2. For words identified as misspelt, spelling suggestions (within an edit distance of 2) were stored as an attribute on each word (Figure 1 ). We manually reviewed each correction by checking the suggested spelling against the online MedlinePlus medical dictionary and Google. Variations in US/UK spelling were ignored. Each misspelt word was then located in the FMA and substituted for the corrected, consensus version of each word. 
RESULTS
We identified 84458 distinct terms, comprised of 524646 tokens which were reduced to 4893 (∼1%) after de-duplication. Table 1 details the spelling errors, frequencies and contexts in which they occurred. We identified 43 errors occurring in 97 terms, and 6 words of questionable or inconsistent spelling occurring in 26 terms (not shown in table).
DISCUSSION
Spell checking is a basic level of quality assurance that should be performed on knowledge resources that aim to provide a reference standard terminology. While the overall spelling error rate is low (∼0.1%), we found that each error is replicated in the 2011AA release of UMLS, either resulting in concepts that can only be identified via the incorrect spelling, or duplicate concepts with different CUIs. For example, Adrenal medullary cell has CUI C0229568, whereas Adrenal medulllary cell has CUI C02325710. We also found that these errors occur in other resources that use the FMA, such as linkedlifedata.com.
It is interesting that the FMA can be reduced to only ∼1% of its original size by token-centric decomposition; this suggests future work might investigate how to define core terms (e.g. artery) only once and generate composite terms by reference rather than by duplication. 
CONCLUSIONS
We have described and evaluated a method for detecting and correcting spelling errors in the FMA. These inaccuracies lead to errors or concept duplication in the UMLS and may be propagated throughout the semantic web for life sciences. The corrected terms have been provided to the FMA developers for incorporation into a future release. Our approach may be useful as part of a quality assurance process for other large-scale biomedical knowledge resources.
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